Enzymatic activity of poliovirus RNA polymerase synthesized in Escherichia coli from viral cDNA.
Plasmids have been constructed that contain DNA sequences that direct the expression of the poliovirus RNA-dependent RNA polymerase, in the form of recombinant fusion proteins. Inclusion of an additional gene for the poliovirus protease results in cleavage of the fusion protein to yield a 52-kDa, enzymatically active, polymerase protein, apparently identical to the functional enzyme isolated from virus-infected HeLa cells. A large amount of polymerase protein accumulates as particulate or insoluble material in bacteria, and this protein has little or no activity. However, significant amounts of soluble, active enzyme are recovered, such that the resulting specific activity of crude bacterial extracts is greater than that obtained from virus-infected HeLa cells. Purification of the enzyme from Escherichia coli is readily accomplished, and yields a preparation that will copy poliovirion RNA as template, in the presence of oligo(U) primer. The availability of cloned DNA sequences encoding catalytically active RNA polymerase will allow genetic manipulations to initiate structure-function studies of this enzyme.